In this case report the diagnosis of a uterine lipoleiomyoma is depicted by means of a three-dimensional radiance mode. The advent of radiance or silhouette mode as a new tool in ultrasound diagnosis is intended to assist by generating additional realistic image visualization and a better distinction among different tissues.
Introduction
Uterine lipoleiomyoma is an uncommon benign tumor that is comprised of diverse mixtures of smooth muscle and mature fat tissue [1] . They are characteristically found in women ranging from 50 to 70 years of age and they are accompanying with conventional leiomyomas [1] . Clinical symptoms are similar to those if fibroid tumors of uterus [1] . The sonographic aspect of lipoleiomyoma is that of a heterogeneous hyperechoic mass somewhat surrounded by a hypoechoic rind. This rind is believed to represent a layer of myometrium surrounding the fatty component [1] . The diagnosis can be confirmed on MRI, which can specifically depict fat content within the tumor [2] . Here, we report a case of uterine lipoleiomyoma in a 49-year-old woman where three-dimensional radiance mode was applied to enhance its diagnosis. This is the first report in which this new ultrasonographic mode has been used to diagnose a gynecologic neoplasm.
Case report
A 49-year-old African American female patient, gravida 4, para 3, attended our gynecology outpatient department with complaints of lower abdominal pelvic pain, dyspareunia, and several months of heavy menstrual bleeding. There was no previous illness or surgical intervention. The patient was a non smoker with normal bowel habits. She was referred for an ultrasound (US) examination. This demonstrated an enlarged uterus with an anterior intramural hyperechoic mass measuring 5.2 cm in the largest diameter. Furthermore, two intramural leiomyomas measuring 5 and 4 cm in the largest diameter were also detected. Three-dimensional (3D) ultrasound Radiance System Architecture mode (Voluson E10, GE Healthcare, Madrid, Spain) displayed a well-defined mass on the anterior wall of the uterus. Additionally, the 3D radiance mode depicted a fat component as a central translucent appearance mass clearly delimited by an intense peripheral capsule. On the basis of these findings, a uterine lipoleiomyoma was considered. MRI was performed, which confirmed the 3D-ultrasound findings. The patient underwent a hysterectomy, and the histopathological examination confirmed the diagnosis of a uterine lipoleiomyoma (fig 1) .
Discussions
Great effort has been made in the recent past to develop new diagnostic tools. Consequently, the last decade has witnessed an unprecedented growth of different ultrasound imaging modalities [3] . Recently, radiance has been incorporated to ultrasound equipment (Voluson TM E10, GE Medical Systems) as a new imaging render mode.
Radiance development started in 1984 at Lawrence Berkeley National Laboratory (Berkeley, CA) [4] . Radiance has been used by architects and engineers to predict illumination, visual quality and appearance of innovative designs, as well as by researchto evaluate new lighting technologies [5] [6] [7] . It is based on a backward ray tracing algorithm [5] . This means that light rays are traced in the opposite direction to that which they naturally follow. Therefore, the process stars from a viewpoint and then traces the rays up to the light sources taking into account all physical interactions (reflection, refraction, etc) with the surfaces of the objects compositing the images [5] [6] [7] . Additionally, radiance implements global illumination using the Monte Carlo method to sample light falling on a point [5] [6] [7] . Monte Carlo methods are a category of computational systems that involve the random sampling of a quantity [5] [6] [7] . This method has become popular for simulating light transport in tissues for more than three decades [5] , because it provides a flexible and rigorous solution to the problem of light transport in complex structures. Therefore, nowadays this method is viewed as the gold standard method to model light transport in tissues [5] [6] [7] .
The incorporation of 3D-ultrasound to prenatal diagnosis, gynecology and reproductive medicine, has been a real revolution in these fields of medicine [8] [9] [10] [11] . The evolution of this ultrasonographic modality has been remarkable in recent years. In addition, the recent advent of 3D-ultrasound HDlive (High Definition) technology has been an outstanding improvement in the quality of the 3D-images obtained [8] [9] [10] . HDlive uses an adjustable light source and software that calculates the propagation of light through surface structures in relation to the light direction [8] [9] [10] [11] . Moreover, HDlive enhances the depth perception throughout the development of lighting and shadowing effects [8] [9] [10] [11] .
The introduction of the radiance or silhouette mode as a new tool in ultrasound diagnosis represents again a new breakthrough, as it is intended to aid in ultrasound diagnosis by creating a more realistic visualization and a greater contrast between different tissues. Recently, the prenatal diagnosis of a circumvallate placenta has been reported using this innovative ultrasonographic mode [12] . We now are beginning a fascinating journey in order to find the different applications of this new technology not only for prenatal diagnosis but also for obstetrics, gynecology and reproductive medicine. Certainly, radiance ultrasound technology offers many applications in these fields of medicine in the future and our case is a clear example of this breaking ground technology. MRI shows a homogeneous, hyperintense intramural mass with a well-defined margin and a peripheral low signal intense rim corresponding to a layer of myometrium surrounding the mass; c) Histopathological examination confirming the diagnosis of a lipoleiomyoma.
